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Abstract of JP2004265691 
PROBLEM TO BE SOLVED: To solve the 
problem that a difference In optical characteristic 
(such as color tone) occurs by light emission from 
a top surface and light emission from a bottom 
surface due to an interference effect from the 
difference in optical distance when the material of 
a cathode and an anode is translucent, and 
translucent material is used for substrate and 
sealing substrate, even though 2 types of display 
can be performed simultaneously in light 
emission passing through the cathode and light 
emission passing through the anode. 
SOLUTION: In the light emitting device provided 
with light emission from the top surface and the 
light emission from the bottom surface, by 
adjusting the film thickness of a transparent 
conductive film provided on a cathode side and 
the film thickness of the cathode, color tone in 
light emission to the top surface and the light 
emission to the bottom surface can be made 
uniform and a high quality image display is 
obtained. 

COPYRIGHT: (C)2004,JPO&NCIPI 



J t; t q...,.t.... 





Data supplied from the esp@cenet database - Worldwide 



Family list 

2 family members for: J P 2004265691 

Derived from 2 applications 

1 LIGHT EMITTING DEVICE AND ELECTRONIC EQUIPMENT 

Inventor: yamazaki shunpei; goto hiromitsu; Applicant: semiconductor energy lab 

(+2) 

EC: H01L27/32C4; H01L27/32C6; (+1) IPC: H05B33/12; G09G3/30; H0XJ1/62 (+17) 

Publication info: JP2004265691 A - 2004-09-24 

2 Light emitting device and electric appliance 

Inventor: yamazaki shunpei (jp); godo Applicant: semiconductor energy lab (us) 

HIROMICHI (JP); (+2) 

EC: H01L27/32C4; H01L27/32C6; (+1) IPC: H0SB33/12; G09G3/30; H01J1/62 (+17) 

Publication info: US2004169624 Al - 2004-09-02 



Data supplied from the esp@cenet database - Worldwide 



(19)H*H#WJt (J P) 



(12)^1^ 



JP 2004-265691 A 2004.9.24 

(a) (mmzmmtemm^ 

f^PB2004-265691 

(P 2 0 0 4-2 6 5 6 9 1 A) 

(43) 'AM B ¥/&16^9/3 24 0 (2004. 9. 24) 



(51) Int. CI. 7 

H 0 5 B 33/12 

H 0 5 B 33/14 

HO 5 B 33/28 



F I 



H0 5B 33/12 

HO 5 B 33/12 

HO 5 B 33/14 

H 0 5 B 33/28 



Z 
E 
A 



3K0 0 7 







UU tti 


HA 000153878 




(22)ffilHB 


¥^15^2^ 28B (2003.2.28) 












#^;iimiP*Tlfft^ 3 9 8#il!i 








(72)* 


mm uuds 

#^JIimj»*T|fg# 3 9 8 #il!i 








(72)* 


MW 2&3t 

#^;iimi»*r|fft«3 9 8#ii!j 








(72)* 


mm mm »-m 








(72)* 


#3S?/l|JfcJP*lfrfi£ 3 9 8#ift 

m 


■m\zwt< 



(54) [*BJ§CD£»] 5S3ttS«* < kCX« : ?ai« 



(57) mm 

a-r*«3tti:O2a0O36w*JRWffcff^LS. L^U 

o 

±S'v©*^J;aCTffi^©*^t ! bfc-feil^- > M 

burr] m i 



1 X 0 




i 


! 1 t 

£33 


Ac 

e l{eti/er> 






1 

t.73 




Ha 


1 T 0 






^ TFT * 









JP 2004-265691 A 2004.9.24 



[ » & m m <d m ] 
imntm i ] 

# , m , © 3 mmomytm^-zm v , 

[H*«2] 

©«at, isi©iiii;8t5fifU'ii£ttoit, m mm its 

si . 

[1**31 3 ] 

m&m i s « w * « 2. t * t , m ts n i <Dnm& ^ztwimm 2 0ti», mm^t-^m 
[m*3« 4 ] 

l»*«175S3©»r»rn^-IC*^T, *H3«l©««Sa«-rs#i. M IB SI 2 © * ffi 
*ait4 3tfPiaT5Ift«t|i&5ti*»tti:t4*3eSi. 
C 1**31 5 ] 

ss*i 1 7114 cn-fn^-t^^T, tft 13 is 1 © « s , t ^ a t IB I 2 O 1 g t T F T 

cm** 6 ] 

1 7JS 5CHf ft*-lc*^T, fflJIBSgl fit ffllBJg2©*««, M 0J *l 

[ft * JH 7 ] 

1 75S6 0^fft*»-fc*HT, M IB fg S g « , tf =f * fl * 9 > 5* S> * ^ * ;* 7 
, * - h* y - -> 3 > , /I - v ^- ;p n > tf -l - ^ , *fctt*W«$Sig*TS-5 z. £*%fWi 

1 1 & m =? m m . 

[ fi BJ © f¥ ffl fc US BJ ] 
[ 0 0 0 1 ] 

* % m u . -»©««MK:#*it^«>s-&tn» ( £4 t , tmmit&mm i tmt) & m » 
r/t^x, *> l < « ft « ( m m m m ^ t? ) * » ?- . * & , ^^ticn*^^-, wa« 

FPC (Flexible printed circuit)t>L<ttTAB(Tap 
e Automated Bonding) f-^IKBTCP (Tape Carr 
i e r Package) M V b tl ft * z? zl — Jl> , TABx— :/^TCP©ftfc:/ 

u > MSt^ittenfc^yi-jk sfcH^iif ccog (c h i p on gi 

ass) >& 5$; fc J: 0 I C ( m « HI SS ) ^jt^^S^nfc^^i-^&^TfgftiEmK^tr 

fe © t -r & . 

[ 0 0 0 2 ] 

[ m * © s * ] 

© » ft g « »* , b& ■ * * k jiL^a^««9ift. <s « je , ®,mmmtimw}f3:£<D<%m*m 



JP 2004-265691 A 2004.9.24 



1/ I ^ 6 /c 


1-i 

oy 


4M> 74s. /T> M{< -ifcfc 

. inr 1k IX ^> 3^ ftr 


mBs^siiww*** (p 


DA) €r 




1 C U T a 














r a a a o 
1, U U U o 


J 
















-pr. ah -hn 


5 ^ r > T 7 5^ 
A- *w < — C v. Jt 


9 'o-> JV 




X (Electro Lu 


mines 


c 


e n c e ) /Om^ 


A in -fa m -A- 
O A i <D to? 1 Li a 


i/J ^- B ^cJ 


r=3 / !%i — r* 

m Kbkr 


, E L 1 (hpdT) i:^ |# w 


v. ra. r. 

c: > Is IbS cl 


at. 


ifcr rzL -7?=- 


^ t+ ^ )Iy 




y a & 




-1A Vv- ^ O 


Wk 


^ % 7C 1 1%) 


> — ^ Tg fnh *S d-jr 

C . ~£~ «W Wii 1A 


JSCS /-J \D ?±5? 


r^* >}Ji ^fto >-r- 


T=f ~ZL 17*3? 5Cfe / 1 ) -n . \f/_ \ i 


CD O JO » > 




RF7 /T\ rrfr fT£r Air 

?e ^ <D m Wl 3§ @ 


J- 7^ Rfr [TM -fe y^: 
<) ck O MX, )&t JO YK 


r^- v IF 




?e 7c ^ w 3: > C B b 


^ m ^ Tzm 




k 4. -nfc on ttt —ra 

fv„ M "J BE T 










X A A a A 

L 0 0 0 4 


J 












iKSfc Jhir SB. )-A- 

% 7C ^ E 




H i£ 7K m £ 


M ^ ^ ?cu 

^| /cfc V S ?n 7L zE 


TV. *: Z, 

L oD /u. 


vJk -^H rrry fe, 

so ^ M 


0 FbI 1 ^ « ^ c ^ p # si ^ 






It $V \Z ffl £> tl 


O 7 4 A / 1/ n 


> 7 -7- t>+ 


> m m v 








T <£> m m m M 


-A" 4n "7" ? y \ 2L 








[ 0 0 0 5 


3 












* , * m 


m 




PT T 7h 7t l?E 
> n, JU m Ik. CA 1^ 


feij *75 Rt> 




Tclr 5: E L^-^iiVi^^, 




s 


5/^ L E 55 T o 


Z> Iv. sx H b 4l 


9 3s& 3l© im 

^ m. %H 


X h 71 


7 1 I 0 r^l C E L/g^:?p 




( 


¥ I V h U y X 




U T |t -to 




b U ^ X tft IE § ti ai: H 


* M S i *f i*3 


1 a c © i E 


T fs3 TP£ trfr ^ 


S3 XV, V y 


t* << ~7 


V h U ^7 X J 5 ) (D 2 H 


ifl ab Z> o L 


d» 


1 rrprr j^te <rf?r n£ii jl^ 1 

u . Bi m « S »^ 


m *. fc « -a- tc « 


, IB * ( 


X B 1 h* 


h ) ft X -< y ^ ^ 18 Itf 




7 




? x a © ^ ft 


* BE B n 


T* # S O 


















[ 0 0 0 6 


] 












* * EL 




*» 6 » 6 ft S 3t 


© »f £ © & ft * s 


h° - ^ » 




J: 3 , »SiJ:tf«Jt0 



[ 0 0 0 7 ] 

#5tl 2 8 4 6 5 7 It 
[ 0 0 0 8 ] 

[ 9i m & m * b «t 5 ttiii] 

<3 © S ^ |W| B# ff 3 „ 
[ 0 0 0 9 ] 

L L , 3tt*BB«OJ*^fcJ;*^F»ja*©»: 
# tt < H fc £ ) CSS4f 5. » ff * J; 
S^©^**^ ( E L * ^ ) &1^T7;PA 

fiii*«fta<5t, ± m t t m t n m u w n 

[0010] 

« * * ti » , ni, k « . « « m & e © jp 

[001 1 ] 

©^^*5J:tKTB^©^3t£t)tcfeli^j%- 
[0012] 

[!S!g£*ftir-5fc #>©#©] 

^ ( # , ®> #) z mm* mm-r %>%%;£ 



»«©*r«*a3ttttLfc, it, #©3 

7-©5SfiS8IS#8Lfcl§, 0 8 1; 

* m % ff 3 H <h *» ^ rT 1 1 t S o 

40 

* m » -r *■ i& « » * . 

(ELI?) CfeUT, ±®-s 

. 3. -d , a b d p h ?s is « m. ^ m m *> n % % % m 



±tf»i©a»6S3ttt t bfc 3 o © » 316 * 



JP 2004-265691 A 2004. 9.24 



*5 ^ T . 
[0013] 

4 ~7 V h U ^ XS©8f ifOl^, Mt S M * * «r» tt HI S M\Z T F T & £ © >W y f - > if 

ifts«ft«^«nsiBR:TFT«}jiiRitfiftit (Sft->U3>i^ti 

ill) ftlffttJgj&SttSfcab. K3fejftft>&ailS-tt«ttJlft#*Jt&:«. * . # ih * S 

a* as o ^ t> s n t ^ 3 * « , « ft as e fef ± » « a m * -c © se m t . as ft ^ a> & » ? 

[0014] 



[001 


5 J 








-A- an ❖tn J £h 

0^ w 










.^3c itz. M- -73 


dD 1 W lie, 


SjM Aft 


i 




tl 4 ^ ^ 


I x 1 T © 1 % 11 








\m 7L /c ju 


Tc ^ ® x ag> o x > 










— t"„- > s >wf ^fe xy-v Q "fff? JUS m 






=¥■ * # b , 


^ 1 C/J ^ 


S ^ 3i M 9 « ?E 7C C 


Aft 


2 






j^a Jdz. ^sf ^ rrVr -Km )o~ 1=] „ 

?E 7C ^ fi ffi L IRJ 


(/J JZl 






r n n i 

L u U 1 


u J 










on o 2JSJ m jZ5fc 

9t ^ S , o ® ^ vj 


7C ^ 




3£ HH iTi 
l/J % p jl W 


im t=^r l*± 

m px, (rt£ , 








^ ^ >\*k -7* 


oO ^ 5& 1 C/^^,|^c_l% 




i 




ft lit" £P 


IS U /-^ -7?- 2: AlA 








lira a. a_ 5t 










rf~| n~\ 5C?c 

H 13 3£ 


niz. -ffe ~;y l- +t «=» ~7 * 




ft m b , 


Aft -1 /T-\ <2f3r 


■i^ A» ^13, 3?^t JdLC L- 


Aft 


2 






:m 7 o A m ia& :ja 
3M L//C o G W jl ji % 


J,* /z, 
















[001 


7 ] 








* It. # 






t 


*ffl^Tt»i<, m<D %m © « ^ a . 


S 3t tt T? 


ft 5 IS 1 ©iii, 




i 


©«a±K«-r**r«fls^*»£-£trJii, R * * ft ^ 


W £ ir 










« x. &55 


-V6 S S T ft o T , 








* e <& m 




ft # 


L 








, m 


2 


o«asaa-r*5B3i£iom^fc*iriT, fe^iis 












£ ft ttfk 




a 






[001 


8 ] 










IB & * \Z * V> T , 


mm 


* 




a * 




mm 






[001 


9 ] 








* ft > ± 




tu IB 




i comassji-r^^t, m ib » 2 ©*a*aa-rs 


* t Til 












CHTFTASf 


n t 


* 


o , t f t 0 s M m m m 7 - v m m m + « m m tu a 


£ * aa 


ii -r •& z. t \z t*. s . 






m m m 1 <d m m , * ^ « m ib h 2 © « a k t f t m m 













( 5 ) 



JP 2004-265691 A 2004.9.24 



[ 0 0 2 0 ] 

* ft . ± 13 # * j& tr 43 n t . maB*i©«a*fcttiwE»2o««tt. s bj * « nt . * & 

[ 0 0 2 1 ] 

>Sr|fil3&tItSS-r*«t3t2«CO«3fc«*E«b. -#©B^e>Jifc«^tC, I A 5 1 It T 1 
X. T * * * IS it L \Z < < & « C t « B& <* C t 391 -p * -5 . 
[ 0 0 2 2 ] 

[fgBj©sm®©^«U 

* m m © m m m m \z ■? ^ t . t k m m t & . 

[ 0 0 2 3 ] 

Hi 1 l:i-flItfJl'Sffll'iTySal/-y3 > £ „ 
[ 0 0 2 4 ] 

* 38 9§ # S tt , 3 91 if ( R . G , B) ©EL*^C*jI-r-5Ji©§IJP, BP *i , RitftS 
[ 0 0 2 5 ] 

Iitffj;3tiTO©il, SS3t***tra»o^rttlft^«s-&tyJi (ELI) . & 
118 (Ag) (Oil, I TOClBJil, S i NCffillSS^tlL&ELIf IC* 

CJ;oTltl[©ISf$lift&oT*5 0, 111 l -ctt«*:B$f*©ia£3KlxT^*. 

[ 0 0 2 6 ] 

»3tJi©»**H*»6l»«lc«i3&»5*tt, lit, TFTS^Oit, liifit^II 
bT^ii^l;S#t5. * fc , 5fi3tJi©»3lfi»lii*»6.BE*K:i^^5Jte'b, ilflt, 

[ 0 0 2 7 ] 

Ag*^&5iIiItELlfflIfjTf8it, Ag*^ft5tI»ItHliCDlSr 

* R M « , ffi©»»Ji©a*f*il«fcDt>*aK:^:*v». *^ajtt> £<z>&JK80t£&i3iitt 
ffi©M**il»LTl»«fiiJ*^e»©%7t 1 i:SS#J*^©^7 , etS^te*^ 0 

[ 0 0 2 8 ] 

•7;U*5-^^-rsfci&, 30fflS3t$f *6ien5if H, 6 2 0 nmtlf-^^t 
t5*feI)E*f t, 5 3 0 nml;lf-?Stt5gfil 3t ,* f i, 4 5 0 n m C fcf - £ 

Tr « & < > ffi © 3 (a tr — £ "f 0 
[ 0 0 2 9 ] 

Z. (D 3 ~Z> <D & m ( 6 2 0 n m , 5 3 0 n m , 450nm) \Z & t> X . ±H^S©Si^t 
, Tffl^e.©^7tt©®31*, EMI, *J;0C©JK**-€-n^tl>'5a.l/-->3>{cj;D 

* 66 -5 i , ||i&5ililiLTAg^|t>5i§, 6nm~10nm, ft|»tB 
8 n m t V , -t <D ±(D mmmmm (ire) ^240nm~2 90nm > 380nm~5 
OOnm, ft*»Kli 2 6 0 nmit«t, R, G, B©-5-n-6tlC*5^T, i: B S © 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

&*3, EL 1 14 , » « fil £ IB , HIL (*-J^AI) . HTL , 
EML ( 'ft % B ) , ETL (tf ill) , EIL (tfSAi) O IB C « I t 5 . H # 
69Ctt, HILtL-TCuPc, HTLirbTa-NPD, ETLtLTBCP, EIL 
tLTBCP : L i S?n?nfiH5. & 43 , EML , R , G , B <D ■£ tl tl (D ft & 
K » JtS L fc H - /I > h * H - f b A 1 q , £ m <A n fcf «fc ^ . 



JP 2004-265691 A 2004.9.24 



[ 0 0 3 2 ] 

fc & > Ag©**a« 5 nmKTCa6tI«att*jl«il[< JtoTU* 5. * fc > A a tt * 
-A8»/5U^t}»T^5. S 6 tc , A g tt , !l i: f j$ $ n 5 I T o © x /\° 7 ^ C i § 
^^-y*6EL|*«If sajRfeasi. * & , AgOgf l nma±t4Si* 

OSa**fi<a:oTl/$5ft6)6F$l/<3S:^ > A g > — hSUif s:tfc± 

^ T K ^ K JP T t> * # tt ck < Sfc « fc m K ft # ^ T ^ « «■ T » £ o * & > S 0J « « S (IT 
O) ^ 2 4 0 nm*|t$n}l ±®#>S©*#iT®a>S©*:)fc£©»iB#, 
^J:^|JR${:i^4i;TL$5. S & , iRitl ( I T O ) » , A JK «P RB ft * It lc V> 
*l £ <h 5 0 0 n m «£ D » 5 ^ J: ^ « 
[ 0 0 3 3 ] 1( 

5 , R , G , B © -f- tl * ft f£ 43 V» T > ±H*6O»)tiTB*6 0»3eifl!)ail*, JE 
Mm. ft±tfKiR*tia«W — »C # 3 CD tt ♦ Ag©if tt8 nra, 5i0JS*jI<£>)ilJP2 

6 0 n m T * 0 , #«<DffS*H2fc«f. 12 » « CD 9B * tt * 3 3n 
m £) E L Jf , llOnmOITO, 1 0 0 nmOiftlll, 1 0 0 0 nmfl)7J U *i 
B * 1 0 0 nmC08ftSftft*|jt, 1 1 0 nm©Sfti*K, 10 0nmG>gflsgffl:3£* 

^ S #J <D % % it > 9 0nm<£>ELg, 8 n m £) A g , 26 0nm<£>ITO, 1 0 0 n m <£> 

8*l©BI:»SS»ii0 nm, £|3 15 > fS^S^fc©<2:llSLT^§ 0 £ , i 2 (Di 

fe^miz & t>-& tz.m ommrn , KMm, *«ttf!R«*ftH3 i:*t. 20 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

[SI] 

Rj= (r 2 + ri exp(-2i <5 x )) / (l+r 2 r 1 exp(-2i <5 1 )) 

M ft R 1 T^$n5KSt$S!>^t#tl4t}t *21*6©EJt* 

30 

R z = (r 3 +R a exp(-2i 5 2 )) / (l+r 3 R 1 exp(-2i 6 2 )) 

s ft & o 

[ 0 0 3 6 ] 

± IB ¥ JiB ft S ± B £ T J6 & it ^ T V> < d t K J: o T , ^I»©S'it$Sfl§ Ct^tf § 

A ft f£ Jtt f & o 
[ 0 0 3 7 ] 

[S3] 40 
Ri « (r j+1 +R j _ x exp(~-2i 5 ,)) / (1+r^R , _ x exp(- 2i d j )) 

Ro = r 2 , 5 i = (27r/A)n j d i coscf> j 

[ 0 0 3 8 ] 

o s (f> , = 1 T a& § o Sia*tct3^Tfel^«0^)llBT*«)Sili:^T#S. it 3S * <£> 
[ 0 0 3 9 ] 

[S4] 5 n 



[S2] 



( 7 ) 



JP 2004-265691 A 2004.9.24 



Tj = T m t j _ x exp(-i <5 ,) / (1+r^R j _ , exp(- 2i (5 , )) 
T N =tN, <5 j = (2^/A)n 3 .d j coad> j 

TiStlS. & & , II*C^^Tfec o s ((>, = 1 its. 
[ 0 0 4 0 ] 

H±©f ffiCiO, ^IIfflI»$iII$*tfe5ii^T"^5. 3* & , ©JK^tt, 1 
- ( S » * + iS SI * ) i i^TtS. 

[ 0 0 4 1 ] 

* . C!lT!tt4IIIBSAgib&«SSlfciJi, tfc * H St © /h * ^ *T » , 0IJ A fcf . A 
1 , Li, C a > SfcttCine«-&#MgAg, Mgln. A 1 L i < C a F 2 , £ fc « 
CaN6SV>iCii«T#5. Sfc, litliLT I TO (1 ft -f > y ^ ft X X* •& 
& ) i L £ * L fc SftOy^AiftliB^^ (In, O a — Z n O ) , ^ftffi 
& (ZnO) . ITSO ( S i ft tf 8t ft -f > 5> f Al ft X X ■& A ) OSffl^SCtiiT 

[ 0 0 4 2 ] 

*fgBJI», 3ffi» (R, G, B) © E L * ^ * ffl V» T.7 9 — * w Sff 5 SS3tt-S 

Ifci^f, afi^7e©EL*fiA7-7^J|/5'i*fI*^t)ftT7;i'*7-*i§ff 

3 fg ft Si B > ft ft © E L|f igf ftiiSi^^btT?;^ 7 — «jSftfr5f8 
^if tfelffltl. C iA?Tt5. 

[ 0 0 4 3 ] 

HiCMT-as^illCOUT, KTiC^T^lifiJTfe-pT* £ fffffl & |£ 0J3 ft ?t 5 H 
tit5. 

[ 0 0 4 4 ] 

( * Sffi M ) 

[HUM l 1 

[ 0 0 4 5 ] 

04 (A) tejlj»a$© — WCfcttSBrSSiS-rHT?**. * , EI 4 (B) (C te: 3§ ft M it 
fc*^*«{Ji«liSSflSI6ft;Ufc'b©S*-r. 14 (B) »c*t«t'5fc±{Si:THcDW*fc 
fS7K*ftffit5ut*ST'f5. & * . ^3t«IJiOll. BP^IIi^SS©EMibT«Xh 

5 -f ^ SB 5IJ , 5* * * IB TV . =E If -f * |H $ij & f ft m Vf Z H £ # T * S . 
[ 0 0 4 6 ] 

0 4 (A) tSUT, 300tt^l©*«, 301a, 3 0 1 bllill, 3 0 2 « T F 
T , 3 1 8 & M 1 © « M (IWSfl) . 3 0 9tti« (It, ±¥£fci*tfft*) , 
3 1 0 E L I , 3 1 ltt$2©H, 3 1 2liSn«ll, 3 1 3 3 1 4 » 3S 

2 

[ 0 0 4 7 ] 

II Ol«8 0 OltmtenfcTFT 3 0 2 (pf t^JHTFT) « , fi§ ft I" & E L 

H3iofc«En*««ES*!H»P'rs* ; f-c*D, 3 0 4 »fh>«i ( * & « y — x « * 

) "C » * . * , 3O6Bgl0iItFH>IS ( * ft ft V — X ffi * ) i * 85 «5 f * 

H u-f >ii (S&iiy-7«i) -c * * . £ , HK>tl3 o 6iBDiltiS 

— XiB*a:^©IBIil3 0 7 "bHRptJg^Stl*. d^Ttt^l«Si F K > 

* ® i ft S'J * K J* fifc T S 00 ft ^ L fc & , |-il/TfciH. ^l©*«3 0 0±(CttTffl! 
$6 ft flU ( d d T it , T JI ft ^ ft ifcfe S §1 , ± ■ * K ft 16 ft K ) i&5«6ll 3 0 1 aAii« 
£ n T 33 0 , y- 3 0 5 iffitIi©ISI:tt, ir'-Hll#Slt6ftTH5. £ 
ft. 3 0 1 b (3 # « «■ #^ £ fc tt MS «K *f » A> 6 ft « ft ID « ft 0t T? » « . S fc , iitligi 
L ti. t,» *i , - "D © B ft fc \* , ffi (C t> T F T (nft^iHTFTJfcBpftUHTF 
T) ft — O , $ftB*«:iWTV»5. Sfc. £ £ T tt , -^(Dft****I« 3 0 3 S 
ttSTFTSSLfc*!, W fS Jg £ tl f . t$*$|t5TFTiUt>iH 
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[ 0 0 4 8 ] 

m A. T , CC-ettFy^y-MTFTSMiLtfiSl/t^, T F T « ig H « & < # 

*lTFTCIIt5it^IiEt?a&S. 
[ 0 0 4 9 ] 

* fc , 3 1 8 » , inttM^&ftitlOtl, IP?. EL|?OH ( * « |ft m ) 
T * * . SBJ««M<i:bTtt> I TO (Ift-f^^DilftX^**) , « ft -f > 5? # A 
l§ ft ffi l& ^ £ (I n 2 0 3 — ZnO) , Sftl» (ZnO) f Sffili«:i*T*5. 

[ 0 0 5 0 ] 

* fc , ^10113 1 8(DSS8 (t'j;!/!^ 3 0 7 ) ^I^iill 3 0 9 ( A* > , RSf g 
, |$ £ , ± ^ & if t II? fc£ n S ) &t iSfei* 3 0 9 t Ltli, ( ft -> 
U n > , g ft ~> U n > , K ft M ft; > U n > & £ ) . *53ttt*fctt#«3tt#©W«*r«. ( # 
H 5 f . T ^ U Jl' , # U 7 3 F , #HSF7SF, 1/ 5? X h £ tt > V > ^ p y y 

> ) , sfci^nscaiafsi^scii'-ets*!, ^ ^ t s t ft u 3 > i t i ^ 

nfc^3£tt©W<$#sf8B£ffl<^5„ « ^. « . # 1$ jlf © # £[ £ L T # M <D ^ 7 ^ U ;P 

* ffl <^ fc « -a- , ifi » « © ± s §15 cd \z m m * m & # r * a eb * & -a- -5 c t *« # s 

[ 0 0 5 1 ] 

« , tIft^*S^tH 3 1 0 e«t8fP(j5«S(f *%-&§tJP£#S. & :& , « « 

tt&i*j±£-i±3fcad, ft 3 1 0 <D&j$.jM.mizMQ1mm (1 0 0^-2 5 

10 - 3 Torr (0. 665Pa) « T , » £ L < 1 0 ~ 4 ~ 1 0 " 6 P atflf 

»g$nfcfxiitif ${t5. i; » © en , ^ «6 , i&yitamiz & o #mfc&vo\tfs,{k2 n 
t*d, « * us t -v * * - a« m < ;tti k> mwL(D?ifa^mm-$~ . m.it^ nrcmmit 
•& « a , ± # fc fi$ » l- , ^^;uvx^fctg^e,nfcHBPgi5§®t3T*is(c^Sr$n-5o 

[ 0 0 5 2 ] 

& is , E L )S ( # * it * ^ ts m ) 3 1 0 tt , |» S fig a* 6 J« , H I L (*-JPSAl 
) . HTL (#-*iSi) , EML ( «f 3t ■ ) . ETL (t?M$l) , EIL (if 
SAD Oifc»It5. ftSWCB, HILirbTCuPc, HTLiLTa-NPD 
, ETLtLTBCP, E I LtLTBCP : L i 5^nfftffl^5. 
[ 0 0 5 3 ] 

sfc. els (mmit-t^^^-tim) 3 1 o t l t a , — «wfr*»*, 

lH>?^i7 h & fc E \z «k o T £ ft , M«l:^ltftia^. 

[ 0 0 5 4 ] 

* fc , ±iBEL«coas«5t(ci!i^$n-r, m&<D^yt%m-rmmit-£[W&^tsm3 1 o 

a— NPDS6 0 [nm] H L fc « , ^-OltTX i' $i l^T, » 
fi©I)EiiLTDMQD#SJ^tlfcA 1 q, £4 0 [nm] f&WkV , IfiliiL 
T A 1 q 3 44 0 [nm] fi£SL, IfSAlil/TC a F, £1 [nm] K "T * . $ 
, W6©»#S5St-#*ft£4&S*trJi3 10£JBJ*i-.5«'&, a — N P D £ 6 0 [n 
m] M L , m-<D-?X?%m^T. /D^>^|ilTBCPSl 0 [nm] j$ 
ML, IfillHTA 1 q 3 £40 [nm] IHL, IfftAltbTCaFa £1 
[nm] ^IK-T-So £ , *fiO«3tt*w-*-**fl:^*S*tr«3 1 0 

a — N P D £ 6 0 [nm] JBI l< « , i-OTXi'Si^T, Sfiffllf ItLTDC 
Mi»S10ShfcA 1 q. §40 [nm] If illtLTA 1 q, £40 [nm 

] III, m-?aAH£LTCaF 2 £1 [nm] ilt5. 
[ 0 0 5 5 ] 
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Hiiflta^, m 6 ss ft (ftawfctteefsjt) ttn«±^. en & « , * - ;m 
£1 14 © # U k* n * )V rt V — )), ( p v k ) ctfiltto l , 3 , 4 - •* * -y- ->* y >/ - ;p 

Sf 2* (PBD) &#ifc$-ti-T*>J;lA. £ . 3 Ow t %OPBD§|fllf tLT» 
« U . 4 mm<n&m (tpb, V v U > 6 , D C M l , t-ffkyHl Slii^ltS 

[ 0 0 5 6 ] 

S . 3 1 1 « , lfl^^3i2Q«i, BP -B , ?g ft SH ^ © It g ( & VM£ A « ) * 
•So S2 «9ti3 1 1 O^ffil/TH, M g A g , M g I n , A 1 L i , CaF 2 , C a 
N fc <!£ © £ & , Sfc«^I*01ftfeKtt2«CIt57C*i7;i'5-'>AiSftlf 
SCiOIULfcl^tt&f t5#HiI*fi^5. d £ t «: , fg2©Hffi£®ii£-ti:T 
»3tS tSMI(ii*fI-CS5©T, 6nm~10nm©7;i/$r:£A8l, & L < « L i £ 
flCttfTJl-Sr^Al^iUS. S2C9II3 1 1 i LTA 1 l§I^5|^tf5 

* 0 , »)6SIOi«ttSlSl±*-&5C t«tT*S. Sfc, 6nm~l 0nmO7f Sr 
^Al^f St^itgl/ty 7?lil/TC aF s , MgF 2 , £ fc « B a F 2 6 
SjUftttSr^TSJI (18IJPlnm~5nm) S»*lTt)iH. 

[ 0 0 5 7 ] 

& > *J;^|ftS©<Sffitt^fc*H«fc«&, 6 nm~ 1 0 n m©iI»H±t:Mif 1 ( 
I TO (Ht-f >?^i|ftXX^t) , IMt; -T > ^ A SHfc M » "8r £ ( I n 2 O 3 — Z 
nO) , m.it Mm ( Z n O ) m) &m IS| 2 4 0 nm~ 2 9 0 nm, * ^ 3 8 0 n m 
~ 5 0 0 n m T fl£ "f *X te' <fc ^ „ C 3 I T±I A> 6 OS5 3t tTI* 6 ©58* i ®*S fc* 

im§ft<t. * & , m © e *g in ft & iii s «e> , i«iataeanis©i2©i 

[ 0 0 5 8 ] 

* , 3 l 2l3:x;t7^S*fctiIfticiO«s!ot5SBJffiIlTfef5, & H m m 

tz&w. 2 (omm 3 i i*ft«t«tt , bic*»oftA6»<»ii:iita5. mm urn m 3 
1 2 a , x^y^asfdicvDSCion snsgfttn, s ft a * ^ , » ft s ft s 

mm (S i NOl ( iffi. it N > O ) icfcttS i O N JK ( ffl fig it N < O ) ) . 

t r 5 m m («^«dlci, c n m sm n« ct!j«T?*«. cti6o**6«t«ttt*«- 
u > if m a* n a» * 1; ^ -r ^ . 

[ 0 0 5 9 ] 

WitmtbTssT-fe^,, & « , m mm m & m & ir % tz. & cd ¥ y 7° u * m ■? % ~> - 

*H: ± o T . I2C1S3 1 4i:gll©*«3 0 0 i D &b S JlT W S . 

[ 0 0 6 0 ] 

Sfc. «tliLT, *ff±£ftl<Z>*«1ftftgt&. # l» In J! i > £2®*E««B*flt£ 

£5nm~5 0nmJPfi£L, &*fcfeTgftfitti3.fcOtj8Wtt£#?-SJfca»flJMt ( * tt ft ^ 
£10nm~10 0nm^j&L. S6l:SS, §2 ©Ml^HS 5 n 
rtl~5 0nm»fiU-rntf«tV». * tc , «#MM£^«*feilil<h©ftJi£2«±£§i9Mb 
ft IB L T fc i ^ , 
[ 0 0 6 1 ] 
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FRP (Fiberglass-Reinforced Plastics) , PVF ( 

* U tf r: )l 7 d => -i H ) , v -f 9 - , ^ 'Ji7T*Sfcli7i'iJJHi4i5&5/7Xf 7 

[ 0 0 6 2 ] 

s ^ , * * m m -e \t , -»(Ditiasgi < ^ » « # ) 3 1 3 tLfcMsstfciii, s 
bj a: -> - ;i/ *r & - » © * m m tz m u t t> ± ^ . ^its^-jMULttt, s ft «■ * * 

it * ffl v» n « «fc ^ . c c-piifflSf* 1 . 50. ttssoocps. ~>3TDmm9o, j- 

>->JH« 3 0 0 0 p s i , T g .jS 1 5 0 t , x 1 0 1 5 Q • c m , » S EE 4 

5 0 V / m i lf»««ilOUVl# + >'iB (Il/i; hn5< hSB : 2500C1 
ear) $ ffi ^ 5 . M&y-;P#^-M©SSHt3t«f5J:tl;j;-3T, — fcf 

© « « M S £ M ( * Jg tt SC # ) iL;fc*^fcJfc^T£#:©i8ifi*£lRl±£tt*c:i::&*-7# 
§ „ 

[ 0 0 6 3 ] 
[ 0 0 6 4 ] 

[ m m w 2 ]' 

* 3* « « T « , 2:3«±©»5Sg«Stt*&J*#ll©*^«S©Mfc^^TlftiJli-r*. HI 
5 (A) « flj M 0 "C? fc t> , 05 (B) liWaBTibS. gl 5 CSLfcifliStt, 3ilZ W 
tS*7-iSt5 l IIia;$10tSii4 0 1 t, M\zSC^ J Pm^t:^7nt^m2(D 

4 0 2 fc£ftx.T^3„ 
[ 0 0 6 5 ] 

05 (A) StfH 5 (B) CSTi'51:. #3Hffi0iJ©« : P$lig§«, Jg3®$;3*£ift4 0 3 
tc 31 1 C^f gf4 0 1 £: gl 2 5)iigl 4 0 2 £TP J §8ia£fc=g#Lfcil*fl§ : 

lOlf ISTfeS. ft *5 , $3ffl«iS| 4 0 3 H, MlT**t5 C i^t * 6 ± i 

fc ft o T V» 5 . IOSI«i*S5I|i&i3CDiigg 4 0 3 ft, 1 tft^TH* C 

[ 0 0 6 6 ] 

Bl 5 tSLfc.tf 8*#> (T-^i'il'ilhltf ) sist^^iotsii^i^. 

IS t£ Jt 0 fc 7c S; \z ft o T ^ -5 o 
[ 0 0 6 7 ] 

Sfc, glfflii$ilfcttl2(D«iIfC5^, '> ft < £ - # « ^ y 5P A # it f£ 

* « A T ^ * . £ fc > i5'5/^A73^^gP*fit^7cW®«ii^X-1'y^roS#JS ! b*7cLT 

[ 0 0 6 8 ] 

05 (B) 4> te *J (r> T . 4 0 4 ltIffX-fyf, 4 0 5tt : t^fct}7jg|5, 4 0 6 Bg^AA 
8& , 4 0 7 }J7>f tt$5. 
[ 0 0 6 9 ] 

v» . «/b#©bie c ft * » c » m «c , * - * it* « ) * *i ffl -r n « «k ^ . . 

[ 0 0 7 0 ] 

ft £ , SI 1 © ^ iE M , JfcHi2CS*lliLTtt, liai$lS5V>ttELSi 

S » £ ffl v» a c <fc bJ «e t a& a . 

[ 0 0 7 1 ] 

£ ft , * * SS $1 tt , * Jfi © ft* & , ifcttll«iilfti;i*§bt5;i^ft5. 

[ 0 0 7 2 ] 

[ * 1 « 3 ] 

* * n m -c « . Hi^55sj6t5/ujn:^KT, # ft a* n a ft ^ «t o \z -r a 66 7t ^ 7 
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^ JUSfflU5MS@ 6 Hit. 
[ 0 0 7 3 ] 

16 (A) tt^)tSlOlrIl^SU, 16 (B) tt* OftfllH t S b T V> 4 . ft ** M 
i§-r§»&E5ih-rSfcs6, «fil 8 0 2 , 1 8 0 3 T«*yU;H 8 0 1 

tSut^Tts. * , fs a- * ;u i 8 o i *» 6 co # a i tfc 05 as 3t « © * * a m t* -a fc 

6C> > $ S iJ s "P t 5 . 
[ 0 0 7 4 ] 

[ 0 0 7 5 ] 

£ > 0 6 (A) , 1216 (B) TBI^S 1 8 0 2, 1 8 0 3 iSJIJ/U* 1 8 0 1 i CO 

wiii*»ttTH5««. w pi £ * n f . se * a° * ;u \z m % m & m v t m n x t> ± n . 

[ 0 0 7 6 ] 

s >t , # * w ena , mm<Dmm, mmm 1 . ^.ft\tmmm 2 t a scm*^ -5 £ 

[ 0 0 7 7 ] 

[ s* te m 4 ] 

[ 0 0 7 8 ] 

-f (^-^jHf-f x^i/^) , ft -i- - -> 3 > . 7 a *? x. ir & , ts — 7,7- . n 

- v i- )u n > v zl — ? * m^mm^^ (t/t-f j^>^ a -3' 1 ft#«B££fc 

<f ) & * §g §b © jg m m. m « « » t < , fes^-s^-sr-ws^fiiscDflssg 

^SKIfflt 5 E t ^ rT tM T -5 „ £ . *£ffi0y®«?tt&l;l:ftJ6<DJgtt, * H 00 1 , 
*1«2 , j*l S!S $J 3 ©t*OJ;'5!&ffl*-a't)*^e./j:5«^Sffl^Tt)*^T-5 £1 t T? # 
•2) „ 

[ 0 0 7 9 ] 

[ % m © % * ] 

[ 0 ffi © w ¥ tt m m ] 

[mi] ELXfotitf *snr*5. (mmoMB.) 

[02] E Li?Cfe(t5«lC#If §StI-e^5„ ( * li © fljj H) 

[03] S»*. ®JR^, *±«RW**SbfciaT*5. I) 

[04] TFT^i&'EL^f^Still. ( * ffi $1 1 ) 

[05] «^Mc7)«^«gg^^-r0o (*I«2) 

[06] 3Kt7-f ;PA*R»&«368IOBfIH*±tfft8H*StB. ( * «S 08 3 ) 

[07] ^iiOt fiPit^S, ($iM<D mm) 

[08] fi*«©tbttHT»*. ( it <fc 011 ) 
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